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mi^m 1 1 



mi] 



^N-N— (1) 



[it 2} 



^n-i!j— (2) 



(3) 




[<b4l 



(^4•^ Ri> R2^ R3. R4. R5> R6> R> {i> tt-r:h.?* ^ I^tK^I^.^^^ MSSM^. 

;vsK^v';v»^^i- (iaL> Ri , R2 {i7K^HTJ!y.^<^*"e^bSo ) o ) 
lit*:* 3 ] 

[if*«4l 
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5 1 _ 

M^±m^\:^m:^K mmw^m3. 4. 5. ?. 9. lo. ii:Rt/i2i^i^ 



mmmmm3. 4. 7. 9. lo. i 2i»iicMt-;s.7n^*^ 

^ Ktc^. Ti. Zr. Hf. Nb> Ta, Cr.Mo.W. Mn. Re> Fe 
, Ru. Os. Co. Rh. Ir. Ni. Pd. Pt. Cu. Ag. Au. Zn, Cd-C 

BLB^mibK Tii^fjym. ^^i^y^ym. t;^^-;^®. ^v>m. ^^m<t^%. y 
[li^:^ 1 0 1 

]g 1 0 ia«<^:^&o 
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10 0 0 1 1 
[0 0 0 2] 

7}]^i3ym. iri^y-iym. T;v=i-;vm. t;v7'h K^H. 

L;6-L^7&5^. #< <^M^6*j*m^m<b:^i*-c{i. ^^^m^^mtt'fk-r^/::^^ trivia 

[0 0 0 3] 

7)i^r^ vm(Dm7€M^^^^^xmm^j:^i^xm^mmm^:m^^^^io^-^^n^j: 
t>fix\^^^o Li)^L^j:i)^h. ^(Diomn. Emt^m(OM^mtm±'r mtc^jts** 
:^-r^fzibizmm<r>itmm^± § < . * fz^7cM<^mmmmi!)m^^-^£ i^(DX^i>^^ ^ . x 

5:i^i#fiB) „ myfmizi^\^^xii. mm^j:^i^xmMomiKm'it^'^mtLx\^>^'iK ^ 

[0 0 0 4] 

tf^. T;v=i-;i'ia=^M*^fi?inm<bi-^:^i£t::i3v^T. 2. 2, 6. 6-7^h9^-^;v 
tf^V v^N-^r^vJV (TEMPO) ^(D=-Yu^Z/)VyViJ)\^^^%h\^Xi^m^^ 
z.hi)mhf\^x\.>^ 1 #M) o co;^^ic;fev^T{i. TEMP O 

A 'fb-^'l^ i:Offi<^^'g-*3-*:d^ib'S:^ «r ffl v> T . T ;v a - 4: ;v - ;v>fb'& 

mmzm^^^x\^^hi)K mMmmm<. K^^^mm^^h\^^^f^M^.'^^\^x\^^:^o 
tfz. ^<D:fjmi^i!b. TEMFoimimmtLx^m-t^0'<<Di$.mit. 7}va-)i^ 

iiE<^:fiF^TtcT^f (#i^:ft:it2#Rs) , (2) f^iJ' ^vmj^n'^v? 

Kn^;V:i-^v K«:ffiv^;|.^?fet LT}±. (3) Ti^ V. Cr, Se. Zr. Nb> M 
o. Te> Ta> W. Re, :S.Z/U ^ S# J: <9 < ^) l^O^M^-^tf 
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^--J : 



2/ 



[0 0 0 51 

*f;> mmK^=^^mmim\^^^ifmtLx\t^ (4) s i02 y-aiz o 

fl^:fcm4. 5#RS) . (5) 7 -A 1 2 03 > S i 02 Xti^W Kni5';Hf-f b 

. (6) ^Hj^T;V3-;K^^ftTt::. SF* L< {iT^'^-T*";^*^*^*, ^ 

v^TTSffit?K>^^ir'?>:^^ (#fi^:s:i^6#Hej > (7) mmnmomAm (ti, zr:5: 

L:6>L'5:*«P>. C:tLP>0-2r^O:^j*lC;S3V^T{i. Mx.}?. ±IB (1) ~ (3) 0:^fe-e 
ti . m-fb^J 1 1 -CM ^ mmit:^^ t fz \t^m t K n ^ ;v ^ ^ V K ^ ffl Fp^S «9 

^^^^ Fn^;i/^i(r'> K^ffiv^;5,J^'^H(i. t: FD'^;V:t^^^ K<^jl7ntcS$^ 

~ (7) <^:^fe*^^^$tLTV>;5,o 
[0 0 0 6] 

( 4 ) ^ ( 5 ) <D-^mt. KlBi^& 1 2 0-2 5 0 'COibt!^fi<JitSI*^fflO»f^^#'Sr 
[0 0 0 7] 

(6) > (7) 0;?ffi{±. ?tffi*f^l'TKfS^a;K5 0-15 QX:<D^mm\i^£^^X 

AOJR^fii&%5gjKtig:v^o (7) (D-)5mt. >it^m^m^^. mB^M. 

L>^)>L'5:;&^P>^ A<^^K^(±*5j 3 0 - 5 0 % i:® < . t fcKJSiStt'J)1g:V^ 

[0 0 0 8] 

mn:Sm. 1 ] 08-038909 
[#i^^:3:M2l *il#^l|2, 7 0 6, 2 0 4-^BJ^S= 
[#WF:5:m3] *11#M^^3, 9 6 0, 9 5 4^ig|ffl* 
[#l^jiCS)c4] ^S#i1^m4, 3 3 7. 3 5 8-^?ga* 

[#i^=:S:it5l ^iea#iip^4, 5 0 4. 6 8 i-^5§«a» 

[#tt^:5:m6 1 #<2rBS 47-02532 4-^<2r^ 

[#i^^:5:m7] iJc!)'M#w=^3 9 5 0 4 ^^mmm 

W^ff-XM. 1] C h e m. Co mm. , 1 5 9 1, 1 9 9 9 

ffigE# 2004-3063970 



#M 2003-279738 



3/ 



Tetrahedron, 51 (41). 11305 (1995) 
IWiWrn^XmS] Catal. Lett. . 28 (2-4), 263 (1994) 
immWS'lCM^] J o n T m I of Molecular Catalysis 
A;Chemical, 160, 393 (2000) 

l^^ffXM. 51 Petroleum and Coal, 41, 177 (1999 

) 

[0 0 0 9] 

^mMo^d^ii. «#o=&^#T-c% «9EJS^K. mx.ii. rn^ijym. 

tvy^ym> t;v3-;v^, ^yym. T)V7'\i.Ym. '^^MVc'k^. y 

[0 0 10] 

2 -tf^ 'J;ni K7y;V'&ifot: K7y;v7 v^Mk-^^^^iy^/Xfi i , i 
t;v3-;v«. ^^mit^m. ^^^b-a-tJ. T5>«^if 

/wo 

[0 0 11] 

[1] rS-^-^l^iS^tcJ: «9RJS*®'S:B6'fk-f ^m^-^^o-C. T^^ (D 3flfiiSc 
<o K 7 y ;v»± -9 * n K 7 v^;^ 7 v :^ ;v'fb^%S.a'/X{±Tia^ ( 2 ) 

K^-r^ K9v><^41i<^>7K^m^<^^ t>311;&««m»X-«SI$tL-CV^;5,ti K^v^-ft-^ 

['fbi] 

\— N— (1) 



[^1:21 



;n^N — (2) 



[0 0 12] 

[ 2 ] \^h'y'J}\^yi^^ K 9 -5^ >"fb^«^:&^ tL-PttTIB^ ( 3 ) RV^^ 

(4) T^^^tL^-fb-^^t^abSiia [1] (^m-fbMiK, 



ffliE#2 004-3063970 



#M 2003-279738 



4/ 



Hk3l 



[it 4} 




{^^. Ri. R2> Rs. R4. Rs, Re. Rvti. ^fi^'fi^±K:^mB.^. B^M^. 

;V'.iei^v;i/^^^-r «aL. Ri . Ra ti;7|c*lI?-m^O^'C^;2)o ) o ) 
10 0 13] 

V^vyit^mifi. 1, i-y7i^;i/-2-t°^ V;vt: K7v^>t?*&±sa [1] Xt± 

[2] (Dmm%. 

^;6*ib35:;Sd t=Sr#m^:1-*±iB [1] ~ [3] <r>\^^-ffiti-\zW(SL<omtim^. 

[5] mAmm.m\ m^^mit^mx-^^^^h^^Wit-t^^M [4] om'fkw.. 
[ 6 ] m^^mit^mi)^ mmw^m 3. 4. 5. 7. 9. 10, i\wi2 

[7] ^i!#^«^3, 4. 5. 6. 7. 8. 9, 10. 1 1 1 2 J^tc^t" ^7C*:*«. 
'yy^ J 4 Kx*. Ti. Zr. Hf. V. Nb. Ta, Cr. Mo.W. Mn. Re. 
Fe. Ru> Os> Co. Rh. Ir. Ni. Pd. Pt. Cu. Ag. Au. Zn. C 
d T-^) c: i: i: -r ±IB 6 (r>m\M^. 
10 0 14] 

[8] ±fB [1] ~ [7] (o^^^■fM■^\z.%^^(Dmw^.%<r>■^^~r. ^^^^m^:.^^^"^ 

[9] >S:iS^®55^ t;v:!57>S. ^tv^-f^S. t;v3-;i.^, h ^^mit^^ 
, «£^'fk'^!|&tfc{iT5 >li-c*s±ia [8] o-fk^ifeiSoiait:^^. 

[1 0] Kmm«ifi^T5.ymr-$)^±m [9] O'fk^t/Ko^gt:^^. 

[11] 7 5 ymT!)m^mmmm-mr ^ :x-eab "9 . ^k^«^®d^m>btJiii»m=i-^i^ ^-c**) 
;5.±is [10] <Dit^mn(omik:^m. 

[0 0 15] 
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10 0 161 

^^m<r>mtmmt. TIB^ (D i^i^i-^ 3«<^h K9^^;^»±^':7v*;^=Sr^i- 
\— N— (1) 



^N— N- 



(2) 



[0 0 17] 

5!7;i/^^->;H&. t;v=i^vS. ^^aT;^^;^*^ ^;^:^^7'^*^ rJ^^)^^'f-^^. 
[0 0 18] 

3) :5.t>*^ (4) •^m.^iL^it^m-^h^o 




Rs (3) 
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[0 0 191 

^ (3) RV^^ (4) H:fcv>T, Ri. Ra. Rs. R4. Rs. Re^ Rrii. -^tL^tt^ffi 

^^i'^. T>';v*t7tf±*;v5K^v;i'^«r^-r «iL. Ri , R2 {iTK^H^J^^^^^"^ 
(i 1 oJiJl±<7)m*. W> ^^m. Vy. yi^^mtfzlt^^myym^'t^A.X^^X 

n Kni|r'>;vafet±^JSM^i:m'S-?^^LTV>-C^> iv^o -hn^, -hnv^. ->Ty* 

. ^t;mti-zu^^uy>m^i^A.x\f^xi> x\^^o m.-m&xm^^fix\^^^m^(om.i^^ 
tvxit^ mmmm. ^mmm. y^ur^w.^. \^vu^i^)vm. - hum. - yuvm 

T^y)v^tfz\tij)vi\^^i/)]/mi)^mfhfL^o tfz. Ri-R7<D\^^irfi-A^f)m^M^ 

10 0 2 0] 

n*, '>Ty*. T5y^> T^vn^v'^. T V T;v=i^'>* 

mHjm^fhfi^o ttz. R3> R5^<J:t>'R7<^5Mi: LT{i. $f ^ L < (iTK^m^. BBM 
/^^<>'>'M^^^ liKo^v;v^. -hn^, v^Ty^> T^y^^ 5 7 

, R4 is XZ/Re (DM tLXli. $f t L < liTK^lI^^. IgTOfts /m::i^>JE^, T^^^ 
[0 0 2 1] 

2, 6 -v^- b n:7i-;Hi K9 N, N-Vy - (2, 4, 6 - b U 

'>7>7a^-;w) -t:F9>^;V'. N, N-v7i-;i/-N' - (p -^J^nn-x h 7'>T 
>'7i^;i') -nK^y;!/. v?7i— ;v- (2, 4 -y- > n--7i-;V') -t:K9v?;^ 
^ N, N-'^7i-;v-N* - (2, 6 -i^- h n-4 -*;i"-K^->-7i-;V) -li K 
N, N-5^7i-;v-N' - (2, 6-y^>n-4-;?>;v:7*-:7ji^;vt: K 
9v^;v) > 2- (3-^^;v-2, 4, 6 - h b n-7 -1, i-y^j^- 

;HlK7v;V. a, a -v7i:=-;V-yS- [2, 4, S-bU^- (p^ h ^ V* 
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) -t:K7>^;v, v7x-;v- (-7^ h n-;x.;v7*-7i-;i/) -t:K7 

v^;i/. a, a /3- ( 3 - n □ - 2 , 4, 6 - h U - h n--7i— ;W - 
IiK7>^;K N, N->'7i-;v-N' - (2, 4, e-hU-hn-S-^ 
-t:K9v;v> N. N-v-7i-;v-N' - (4-ynA-2, 
-v;K7v;^. N, n->^7 ji-;v-N' - (3. 5-i^i>'nn-2, 4, 6 
- b U i'T>'-7i^;v) -HK7v';i'. h V 7 i^^l' t: N- (4-i^nn- 

-N, N' -i^7i-;ni K^V^Jl'x 
[0 0 2 21 

1, 1 -v?7i-;v- 2 - tf^ ;m v';v. 2, 2 - v (4 - t 
) - 1 -tr^ V;ni K9v;v> N' - (4 -7;i^:tn-7ai-;i/) -N' 7i-;i/-N- 
tfij' u K9v^;^, N' - (4 -yn^--7i-;v) -n' -7i^;v-N- tfi? v ;v 
liK^y;^ 2-7i-;v-2- (4--hn7i-;v) - i - tf^"; K7i^;^> i 
-triJ'V;v-2, 2->^- (If (4) ) -tF9v^;v> 2, 2-ey(. (p 
M3-7 - 1 - tf iJ"; ;ni F^y;!/, « -^VtJ' ■7;v:t7 j:. — ;v- a -■7a^ — 

;^- ^ - tf 'j v: N' - (4 -:^'nn-7i^;i') -N' -:7ji-;v-N- 

(4 h - |3 - tft?- U K 

— ^> ^ on 7 ji — ;v- a --7 /9 - tf:^ U ;Hi Kvy;^> N' — 

^;V-N' -^j^-JV-N-tf^' V-'Hi K^v^V, N-e^";;v-N' , N' -v^-p- 

1: K7y;^^ 1 - tf U Ji^- 2 , 2-tf;^- (4 -:^nn-7 K 

K9i^;^^ «, « -y^oi— ^ff- p h n ^aL-;^-^^ v^-f 
N-hV>^- (4 -- h n-7 ji-;v) -^^ji'-N' , N' - v-7a:-;vt v^;v 
, 1, l->^7i-;v-2- (2, 4 - v^- h n- 1 --f ^■^-'V) iiK7v;v. 1-'>T 
y-2, 2-ex (3, 5 -V- t -yf^;v7x-;v) t v;v*if75*^tf "bttSo 
[0 0 2 31 

^;i/liKvv;v. N, N-v-7x-;i'-N' - (2, 4, 6 - h 'J v'T > 7 x^;v) - 
K^y;!/^ v^7x~;i/- (2, 4--J—hu-y :t.=.)V) -tK^v;^, N, N-v^7x 
-;v-N' - (2, e-v*- bn-4-5&;v>K*->-7x^;v) -iiK7i^;v> N, N- 
>?7x^;V-N' - (2, 6 -y- hn- 4 -;^;i'7:*---7x^;Vti K^y^V) ^ 2- ( 
3-^^;v-2, 4, 6 - h U - h n--7x-;V) -1, 1 -v^-7x^;l/ti 
, « -v7i-;l'-y8- (3-^^00-2, 4, 6 - h y- bn-^x-;^) -liK9i^ 

N, N->^Vx^;V-N* - (2, 4, 6 - h U - hn- 3 -;»« h^v-7x-;v) 
-tiK7'7;v^ N. N--:^7x-;i/-N' - (4-:/nA-2, 6 -y- b 
) -tK^i^;^, 1, 1 -v7x:^;v-2-tri^ F^v^;^. 2, 2-y (4-t- 
^r^'^^v^i-jv) - 1 - tfi5"; F7-:^;Vx N' - (4 -7;i/:ta-7x-;v) -N 
' -7x::^;w-N- t:°^";;Hi F7 v^;Vx N' - (4 -yn*-7x^;v) -N' -^x 

[0 0 2 41 

l-e^U;v-2, 2-y (e7x^;v-r;v- (4) ) -tiF^v;!/. a -^:^iS' 

F^v'JV^rt'T'* 13. $ ibiC^ft L< {i. a. a -v7x^;V-/3- 2, e-v'-hD^ 
x-;VVi F9>^;^^ N, N-v7x-;l/-N' - (2, 4, 6 - h U vT>7x^;l/) - 
liF^y;!'. N, N-v7x::^;i/-N' - (2, 6 - Y u - 4 - :^ - ^ ^ ~ 

)V) -^lF95^;^^ N, N--^7i-;v-N' - (2, 6 -v- >n-4 -;^;v-7;i--7 
i-iVtF^y;!/) > N, N-v^7jc-;V-N' - (4-:7'Di^-2, 6-y-hn-7 

:r.=-)v) -t:F7i?;v^ 1, 1 -y7x-;v- 2 -If 'J F^-:^;^. 2, 2-v (4 
- t -:t^"?^;v7x— ;v) - 1 - tfiJ' >; F^':^;!'^ N' - (4 - 7;i':^n-"7x-;w 
) -N' 7x-;v-N- tr^^ ';;wt: F7 v;v, i-\£^v )^^-2, 2-'J- (e"7x— ;v 
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^ )v- (4) ) -HK7i^;v, N' -^f-;v-N' -•7x-;v-N-iii>' V v^;v 

[0 0 2 51 

^^mj:\^Y'y'J>'it^m<DmtLXit^m^lf. a, a -Vy jl=:.)V- p - 2 . 6- 
V?- h n7x-;l/t K9 v^. N, N- v7 j^-;i/-N' - (2, 4, G-hVv'T^^ 
-tiK^v^^, N, N- 5^7 ai-;V-N' - ( p - ^5' n n - 7" b 7 T :^ "7 x ^ 
;v) -llK7v^>^ Vyju — J\/- (2, 4 -5^— h n--7x-;i') -liK^^^. N, N 
-i;-7xc:;l/-N' - (2, 6 -v^::^ h n- 4 -*;V»^'^'>-7i — ;V) -HK9>^>. 
N, N-v^'7xr:;v-N' - (2, 6 h n- 4 -^;V7 -^ai-;^ v'^) 
. 2- (3-^^;v-2. 4, 6-h';-hn--7x^;v) -1, i - y 7 x^;vii 
V^, «, a-v7x-;i--^- [2, 4, h 

, a - v7x^;l/-/5- (3-^'Dn-2, 4, 6 - b V - h n-7x-;v) -HK^v^ 

N, N-v-7x::^;i/-N' - (2, 4, 6 - h U - b n - 3 - > h ^ :7 jc 
-\iVy'Jy^ N, N-y7i-;V'-N' - (4-^nA-2, 6 - v- h n - 7 x-;i/ 
) -tK^y^s N, N-y7i-;V-N' - (3, 5-'J^uu-2. 4, 6 - h U V 
T>-7x^;i/) -iiK9-:/>, h ^i-;^ K^i^i^. N- (4 -:?'nn-:7x^;v 
) -N' , N' - v^7x^;vii K^v^V^ 1, 1 2 -l^^J^ V F^i^ > 
. 2, 2-v (4 - t -:e-i5^^;V7x^;V) - 1 - ^^5^ U F9 v N' - (4-7 
;i/:^-n-7x-;i') -N' -7x-;v-N- tf^ U N' - (4-:rn-=E- 

7x-;V) -N' -7j:.-;V-N-tfi5' v;ni K95^V^ 
[0 0 2 6] 

2- y x.-}V- 2 - (4 h n7jtr:;v) - 1 - n> U ;i' t K7 v 

2, 2-P- (If 7x^;l/-r;^- (4) ) -t:K7v>. 2, 2-lf>^ (p-j:i>n7i 

';;HiKv>^>'> N' - (4 -:i^nn--7j:.r:;v) -N' - -7 x-;V'-N- t?:?' V ;Hi K 
9v:^. (4 h^v^x-jv) y K^vv. «- 

i^;V-N- tT:^ U^Vli K7-:?>. N-tf^' V ^V-N* , N' - v»- p - h ;V- t K 
l-t?^';;U-2, 2-lf:^- (4 -^^ nn-7x^;V) -tK^v^^^ l-'> 
T/-2, 2 ->^7x-;ni K^i^^'. N-'^>yM;v-N, N' - v-7x-;vt: Kv>^ 

a, « -v?7x-;v-iS-p hn7j:.-;v^>V>f ;ni K7i^>'. N- h 
(4-^M37x-;v) -p{f^;v-N' , N' -y^x— ;vii K^>^>^ 1, l-v7x 
-;p_2- (2, 4-v^ ho- 1 liK7v^. 1-VT/-2, 
(3, 5 -i/- t -"7'^;i'7x-;V) H K^i^^^if^^^lfbtL^o 
[0 0 2 7] 

§ft Lv^t K7y>'<b^%fc LT(i. «, a -y7x-;v-;8- 2, 6-i^->n7x 
:::;Vti K7V^>^ N, N-i^7x-;V-N' - (2, 4, 6 - h U vT > 7 xci;i') - H 
K7>^>. v-7x^;v- (2, 4 -V- h n-7x^;v) -HKy^^, N, N-v7x 
-;V-N' - (2, 6 ->^- h n- 4 -:«?;V*'^v--7x-;i/) -}iVy^J>. N, N- 
i;-7x^;i/-N' - (2, bn-4 -x;V7*-7x^;i/ii K7v>) ^ 2- ( 

3- ;><f";v-2, 4, 6 - h V ^ h n-7x— ;v) -1, 1 -y7x-;i/t K^v':^. a 
, a-v7x-;V-/9- (3-^nn-2, 4, 6 - h V - h n - 7 x:^;V) -t:K9>^ 

N, N-v7x^;v-N' - (2. 4, 6 - > U - h n - 3 - ^ h ^i^- 7 x-;v) 
-tiK^i^^. N, N-y^x-;^-^ - (4-ynA-2, 6 ->^- h n-7x^;v 
) -}^Vy'Jy. 1, 1 -S^7x-;v- 2 - t?^ U K9v^>^ 2, 2-':^(4-t- 
;J-^'-^;i'7x^;v) - 1 -e^' K^yv, N' - (4 -7;v:^-n-7x-;v) -N 
' -y jL-)]^--^-}^^ V Vy'Jy. N' - (4 --yvi^-y aL-)V) -N' -7x 

-;i'-N-tri^';;ni K9v^>> 1 -tr:j^y ;i/-2, 2-v- (e7x:^;v^;i'- (4) 
) -iiK7>^>. a-^y^^yj^^y^-J^-a-y^^^J^-ls-^^'Jj^^Vy'^y^ 
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9/ 



[0 0 2 8] 

, a, a-y7i-;V-)9-2, 6 - i^- h n "7 :n E K 9 v N, N->^7x-JV 
-N' - (2, 4, 6 - b '>T>7i-;v) -tiK7v>. N, N-y7i^;V-N' 
- (2, 6 - v^- b n- 4 -iiVyVy^ N, N-v7ji-;V 
-N' - (2, 6 -V- hn-4->^;U7:r-"7jL^;H: K7-:^>) . N, N-v"7i- 
- (4-rnA-2, 6 -'7- hn-7i^;v) -HK^v^s 1, 

2 - tf^ V K9i?>. 2, 2-v (4 - t -:e-i^f-jV7^-;i/) -i-tf^^y 
;niK7v>> N' - (4 -•7;v:tn-7ai-;v) -N' 7 j^-;t'-N- V 

l-ei^V;l/-2, 2-'J- (tr7x-;i/-f ;v- (4) ) -bK7v>, N' 

[0 0 2 91 

^L-2,:l■cab^^{^J: RJS^Rl^^^J^^t. ii-^s 0. 0 0 0 1 -0. 3^;v. 
<«0. 0005-0. $^lc0iL<{iO. 0 0 1-0. 0 5*;KO^H-e* 

LT. 0. 001-0. 99 9^;V. «f t L < ti, 0. 0 1-0. 9 9^;W $ 

ic|fftL<{i. 0. 1-0. 9^;K^IEffl-e2b^o 

[0 0 3 0] 

;&/!?^< iac7)5n*=^'^tf^M'fb^%-e^;i.i Lv^o m^^mvc^^hx^x 

mmwm.^^. 4. 5. ?> 9, 10. \ \wi2Km-t^7€mii-hmt 

tL^^-^S: < t lliOTn^^-^tf '{><07&«»* Lv^o $ L < ti, 3:^JwSi-Sx* 

fcLT(i, TG^IB-^L Ce> Sm. Eu> Ac. T hmx^'^fi^y y 9 J ^ Fx* 
T'*«9. 4i^x*tLT{i. 7n*|S-^Ti> Zr> H f "C^^ tt-Bx^T'^ 19 , 5j^x* 
tLTfi. x*ia-^V. NbT-^$tL-Sx*T'*>), 6i^X*i:LT{i. xSlS^Cr-. 
Mo> W-e^$tL<5>x*-eab'9. 7mx^i:L-C{±. x^Ifi-^Mn. Re■e^$^^*x* 
•cab 19, 8mx^tL-C{±, x^l5-^Fe. Ru. o s ttsx«-e* >9 > 9:^xm 
tUTfi. x*lB-f-Co. Rh. I r T'^^ tt^x^T'ab »9 . 1 OJ^xSjibTii. x* 
IB-^N i . Pd. 'P tX^^fL:h%mx^y) ^ 1 1 :^x^i: L"C(i, x^lB-^C u . A g 
, Au-e^^tL^X^-C'* J9x 1 2i^x^i: L-C{±. x«IB-^Zn. Cd-e*,0> ^tLib 
<^X*#«J: »9«»ftLS/!/* < ljgOxf^T*ife^ii::!6«iff* Lv>o ^:ftP>Ox*{i*a 
•??afeoT^). 2am±^v*-c^) J:v>o 
[0 0 3 1 ] 

ffi#lcffl^$tL/c'^0-e$)oT^ iv^o tT(i. mnR. S i O2. AI2O3 

. S i O2/A l 203> T i O2. Z r 02> Z n O. ^m^^'U "^-^^x V ^^-^^ '5^''' 

f^Bx-tf, ^^m. V)\^-^)vmm-^m^^xmm-r^^hi)^xh 

mW:mA<o^mmzm hx\t. k/s^s i msfPtc^L-c. m'W. o . o o i - o . 
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UtL<liO . 0 0 5 -0. 2 MSBO|iaT'^>;S.o 

^^m-^-y^^ommwrntii. mmm.jEWj;Bmt^M^mmit^^^^ (1939^) 

[0 0 3 2] 

ym. tuy^ym. t;i^3-;v«> ^yym. T;v7'tiK^. ^-x^w^^ ^mmit^ 

, ^V>m. ^^-fb-^ti. ■7:r.y-;v«. mm^fk-^ti. t?^^^;^^-^ 

u^'yn^r^yit^m-^j^l^imi^^Wumt LxnhfL^bo 

[0 0 3 3] 

:l:#6<Jlw{i. T ji^ijymtLx^ m^if. ^^y. :^^y. -fu^^y^ n--7'^^>, 
v-T9y^ x\.-^y9y^ n-'^^^^^ i-^^j^/^y^y^ 3 
(DWiWT i^^y > i/^ri^y-s^y^ i/^u^^'^y, -ycru^-f^y^ 'y^u^^^^y 

tvy ^ ym.tLX\i. mkit^ :r.^vy. zfuiduy. -ify-y. ^yy-y. ^^-fev 

y. -^^tT') )i^^j:i^om^mtuy ^ y. i^^u^yy^y^ -y^^u^^-ty. Z/i^u^zf 

7-y^ -y^u^^T-y^ -y'^UT-^y^j:if<DmMM^l^y ^ y^ T.'J-Vy^ a-:^f-r^7s 

^vyi-£}^(r>'^^1^mM-^vy ^ yt£)^i)^mfhMo 

[0 0 3 4] 

/nv-;v. n-7'^/-;i'. s-y^y-;^, t-'^^J^Z-JK n-^^^^--'^^ n- 

1, 3 -7'^ >'y:a--;v. 1, 2 -v^n^^-9->v:^-;v. l, 4-vi5'D^^ 

tr;i/-^h>, ;^^)\^-/u}£)\^^Yyt£}f(DmW3m^yy. -y^u^y j y. ^yi^u^^ 
"^yy. 'y^u^i^^yy^ 2 -p<-f-;vv^n^^^?-y 2-:^'^)v-y^u^^'^y y 

^j:i^<DmMM^ V y. T-feb7ai/>. 7 i ^ ^y^/yjiJy^if<D^^m 
^Yyfj:i^i!i^mifhii^o 
[0 0 3 5] 

^#;^'fb'g-t>i: trti. Mx.}^, ^y^y. V)VJ^y. ^i^vy^ i-y^uy^ T>h 

yjiy-)vmtLxii. •t7h-;v, yyv 

tiiiE#2 004-3063970 
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[0 0 3 61 

J: * Lv>o 'CRlK.tf. n^^v;V/T 5 viJ' n :t f->>VT 5 ~> a ^ > -5^ ;v 

u-^^^y)\/T\ yii^hXfy^n-^^^J y-^^-yJ^^ -y^ut^^n^T^ y-A^hit'yi^ u 

y y:^:3riyJ^. -y ^ u ^y ^ )V7 < > Tf)''h iii^ ^ 'd ^ > t ^-y -^^ i/^^nK 

rij~)i'T^yi)^hi,izyi^u h^r:^ y y^^i^-i^^mMir:h:it-^^x-^:ho tfz^ m^m 

[0 0 3 71 

7;w3-;i/^o^*mi ~ 1 0<^^-ii^, ^-mX{±^H®tT;v='-;v ; 7-bb-hU;i/ 
, ✓ss^y- h >j h u Mk-^i^ ; ^y^y^ y ;v^>^<^5?#i^R'fb7K^ ; n 

75 K ; v^^;v;^;i'*^>' K ; h y j^f^;i/7 5 > ; Y^-y:x.^ y ; v:t^-9-> ; 'J 

if') 2^ \im^m^^^^h ^x- ^ h o ±iav^-f tL(^MM i: ^> . #a ^> l < {± 2 e> 

ti^ti, ^^i£tRlS*gtO-^tfMtC*fL-C, 0. 1-9 5mfi%x »t U<J4> 1~ 
3 Oi»%ii-'&Cli:*«-e%*o 
[0 0 3 8] 

cO^J±t'T#^&LRj:t«$-frtL{fJ:v>o iS:iSmi*l<^^ffi{4> ®'t^ 0. 0 1~2 0MPa> 
§ftL<(40. l~15MPa. $ ^ L < {± 1 ~ 1 OMP a (^)|£Ht?3bSo 

[0 0 3 9] 

miE#2 004-3063970 
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[0 0 4 0] 

:^^miiZ^i^^KBM.mii> 3i#2 0-2 0 O-C^Wt L<. J:i9^if*L<t±40-l 
1 8 0*C. ftt^t L<{± 60-16 OVommx-ntifi^o m^ir^EBli^ii X^-^K 

[0 0 4 1 1 

-i;-7ji-;vtf^' K7y;u (dpph) j; ^ y -9y*;vt±s ^^*K<75c 

-H. N-H. PhO-H. S-H'S:t^<7)^^55-P>7K«l^i^^BI^^^. ffi^i-;S.7v* 
;va*SiRWic4-x.^o ^(om. DPPHS^lil, 1 - 2 -v-7i^;nf 

^'U^mK^i^^ (DPPH-H) K^^^fi. DFPiHt±m^mAMt<DBLl^^iiZ^^^ 
XyKmy-Ji^}V<D^mi^tLXi^mir;ho ^tL<bR^&{±-S-< d*'b^'btL-C:fe «9 > :g^fi<J^: 
:^ y-fV y'^KB^j:tlzmm^fiXy^^:h Can. J. Chem. 39, 158 

8 (19 6 1) m^mm) o ^^m^i^ii. ^<DXd^J:KB^m^^^^ K9i/;v^v:^7 

[0 0 4 2] 

^W!m^<^W^^Z^^^X\t'Z^-r\.^^ib-Xi^\i^if. :$:S:f&mi^^V>Ttt> DPPH**9 
V ij )\^mM (tK*^ T'-f^-^-) hLxm<'7ViJ J; «9 R/S;6^5itf LTv^ 

^>Ofcffi^$tL;i,o ■r^f:'t>> J^J.Tl*^-r;Kl^:':^^-A<^J; ^ tc. (1) DPPH^^m 
m^^^xr^ y(omm-i^^^'ki)^h:^mw.'^^'^\^1k^. Mm7>^:<^;i'i:DP PH- 

H ifi^^ t > ( 2 ) t TtM* 9 5^ * jv^mm^^-iimx $ tL-cM*^;v :t ^ -> ^ * 

;l'*«^fi£L, (3) M*^;V:t^->7V?*;V76*DP PH-H<^7K*m^^5I§^v^Ta^ 
Kn^;l/:}-:^v' Kt^ 19. D P P Ht&^S^:? tt, (4) , (5) WM^ Y^^)\^-^ 

[0 0 4 31 

:^^m^h(DmiKi::bt. (1) (^fi^K)^;{i^ mza-e#=^t'm^f ^^titu-c 

DPPH-H^:>'i^o^^~>;i/T^ ycDUv:^^) >' =|-#x. ^ ^^'E S R. M 
;Kil!l5e:S.t>*GC-MSfrcJ; l9?Si&$tL/co i/w. (1) j; i5^^;^tt/iD P P H-HO 
DP PH'^<^)S^{4. m^bfelliKt L■rDPPH-H'S:fflv^T'^>|S|^'5r^*>&«#<b^^S^:i: 
(3) <^J: ^ t::^S7>^*;vtoa«I^JSlcJ:oT. D P P H*«^^-t^*i«:6*# 
TLhfL^bo ■^K^^ifi'yV-fjyv^mMmxmyi-h^tlt. ^^m^h^ziioX^hfifz ( 
^) ~ (/N) <^»||;&-'bige>^-T'*0> ±IB-ea$eL/^R)Sa#'S:5:#LTV^^o (^) 
W O 3 / A 1 2 O 3 if O S/S^il^J <^ ^ =1: ffi V Rf& (iiSiafi^ti^O^® < > K^mmM 

in-r-s. ts:^Lj^^;gj6-'ifi]±-r^ (#112 003-18197 4 o (^^) t^^i-^ 

Jt^^3 li^Lfci ^ ir. (-f) J::2, 2, 6, 6 -t" b 7^ ^ >N-:i-^~> 

;v (TEMPO) >S:if<^7y:*;VMi£^J«:^JSin-r* ii^Jc^^^^Jh-r^o 
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C6H11-NH2 +DPPH -* CcHii-NH • +DPPH-H (1) 
CeHii-NH • +O2 CeHfi-MOO- (2) 
CeHii-NHOO • H-DP PH-H -* CeHii-NHOOH + DPPH (3) 
CeHu-NHOOH -* CeHii-NO +H2O (4) 
CeHu-NO -* C6Hio = NOH- (5) 
[0 0 4 4] 

Umi-^o DP PHtDP PH-H{im^'fb^6*lt'(i'5ritRE>-C$)^vii:755^PptL 

X\f^fz^^ ('Pflx.f^E lectrochemistry Co mm unicat ions, 
1, 4 0 6 (1 9 9 9) ^r#P.S) . m*#ftT-CMSfi*Jl^7jc^^ -T-f ^- ^ - i: LtT ^Tit 

^t^m-f}^^hfix\^^^o ry^iiv. t;v=i->'1'. ^ yy^(r>Kii^Az.:^-^x-^^ 

[0 0 4 5] 

(1) tL^^m:i:C0M5e 

mw^mz^^f^^^m<omi. m^xmrs-^f^s (r i x- a o o om> s^m^x 
• xmiajfe^# 

i5'-<5^-;' ^Ttm : Rh 
WmJE : 5 0 k V 
: 5 OmA 

[0 0 4 6] 

TffiO^ J: o r^Ea $ tL^ o 
. n^:^'>;vT5 x^te-fk^ .(%) 

X 1 0 0 
^) X 1 0 0 

J&W SCIENTIFI C=|±$i<:0^ ^ tf 7 V - * 9 A ( 3 0 c m. ® p^n^S : D B - 1 
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7 0 1) ^m^\ F I D^m#*fflV^Tfi^o/Co 
[0 0 4 7] 

mmm i ] 

■^m<7)r-T}v^i- (itmmm: 2 s 2mVg) mmum m) sa) 4-1 2 or^- 

[0 0 4 81 

^ V > (*) i^) 0 . 0 3 g . ±IB-^#/cm<b'(Sit^J 0 . 1 g *5 i n v-.^ 

;i'T5>' m) U) 3. 0 g=^-^i^':T.^^>'i^;^:J'-7-=S:ffix.f^SUS 3 

1 6i&<551«ffi:i-- bi5'l'--7'^Kt&|? (i|&#aiOOml) iZjiiTh^. t-V^U-y^ 

[0 0 4 91 

^^^y m) m 0. 0 3 g'^fflv^/^ijji^fi. mMmi izmm^vxw.^^^^^ofzo ^(o 

[«M 3 ] 

miWiMhLXl, 1 jc-;v- 2 - tf U ;vt: v> 0. 0 2g:feJ:U^l, 1 
-i;-7i-;v- 2 - tfiJ"; ;vt: v;vo. o i gom^t?^ffi<'^^ci*'.^{i^ ^M^^ i i: 
|W|#i;LT^f&^^fo/co ->^n^^v;VT^ >'<^te'fb^(i2 1. 4%-C2b'9 

, '/^n^^-ij-y >:^-^'>A<^S*^^tt9 3. 5%t?abo7to 

[0 0 5 01 

[^MM 4 ] 

m^bSiSt LT2, 2-v (4 - t - }V\LYyV)V ( 

vi5^vT;w>''; (^*) sa) o. o 3 g^fflv^/^m^ji. 1 1 l 

>^^vA031l^^(i9 0. 6%-e*o:^Co [IIMM5] 
i^-fbMiSt 1 , 1 -v-7i^;l'-2 - tf:?" K7v;V0. 03g^l:ffiV^R/S 

ia^SSrl 0 ort LT2^WSJS$-i3r/cmntt> Hife^ 1 tra^lcLT^fS'Srff o/io -e- 

<^^l*^^{i9 0. 2%X^^fZo 

\.%mm 6 ] 

m'fbMSt LT 1, 1 ->^7x-;v-2- tr^' V;n: K7y;w0. 03g=lrfflv^ RlS 

tbliE# 2004-3063970 
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10 0 5 1] 

[|IMfRl7] 

TfTlSc^y -T;V^:^ (Jt^Mm : 2 8 2mVg) =S: 1 2 0 ^ tiT-^*^^^ L/io 

limTK^^^v^i 0. 7g«-4 5 gmm:i(-mmizmmLfz^ks n^vtzy -T)i'<i-i o 

^-^-i'IS«L^ 'ffirJETi'zajS9 ot:<75:t-f ;v^N*;^ic«LT 1 . 5NF^t9'o < t9»rl 

, ^JET^ ^^=Srft*&L^:>e»*P) 5 0 OVKX ^Wmm^iiSM^rmML. mit-^-:^-^^r 
<i-Kmn^fiX^j:^ =S: #yio » irfzmi^n^(0 ^ :^ -r-^^fi ti^ 9 nM% X 

hofzo LT#<btL/i®M*0. 1 g^m«»Jt LTfflv^7^cJ.m{i. ^WJl 
tlWl^ttiCLTRlS^^To/io ->iJ'a^^v;i'T^ >0^'fb¥li2 5. 3 %-f * 

[0 0 5 2] 

[Hife^^J 8 ] 

■rty|E<7)^:5'-'> At^ h 7^ y -/n^Kds^v K 1 0. 5 g «r:*'7:^if-*-t-Xtt, 
mxmWl^^^ifih. m-f :t>7K.l 3. 8 g=^4'^l:-:^OTgTL'r>5^;vt^<75^J^J^«r#:^o ^ 

:^l::Xtt. MJET-e^^^^*&L^75-''c> 5 5 0 "Cl'T 5 B#ra«i!QiS=Sr^ML, ^-few^ 
^-T^^'SrW/Co LT#^tL/;^i'-T#*0. 1 g ^Sr^'fb'iEii^J Ltffl v^fclJJ. 

19. 2%-C*»), '>:5'n^:^-iJ->'>:t-^>'A<7)M«?^J±9 3. 2%Xh^tZo 
[«^!19] 

m^b-lEii^J^fflV^-r. RlSiSK^^ 1 2 Ort tT2^^RfD$-<±^cJiJ.^r|.{i, ^iSfaj 1 t 
10 0 5 3] 

[Jttit^J 1 ] 
[Jfc^M 2 ] 

^'fkMiK^fflv^-f, RJSz&ffi=£- 1 2 ort LT2B#F^KJS$-fr/cJ*l^{±. ^ife^Ji 

m'\^xu.iB^"ir'ofzo 't(Dm^. i/^u^ic'y)\^r^><Dm^mt2 1. z%xh^. 

[0 0 5 4] 

iimm 3 ] 

m\MM^t\^x2 , 2, 6, 6 -7- h 7> f-;vtr^'; v>'N-^^>';i' (tempo) 

0. 0 Z g^m^>fz^X^\t. HM-ERIl tlsI^t-L-CRlSSrffofco -?-<^^:^. >/^^n^^ 
"i/n^r^xomtmtQ. 3%'Cab«?, ^/^^ >:t^->A(^«#e^{± 6 6 . 6% 

[\mM 4 ] 

iJ'fbfllfeiKii LTN-li Kn^->'7^';v-^" 5 KO. 0 3 g ^fflv^:tJUl^tt^ Hife-E^li:!^ 

^n^:^-9-y >':^-:JfVA<DS*^^{±4 2. l%-eab<5^Co 

[j^jgg-^ 5 ] 

WLitmmBLxm.i\MmM^m^^-r. 2 ort L-c2B#r^R)S^-^7tm^j± 
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[0 0 5 5] 
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